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BACKGROUND 



1. Field of the Invention 

This invention relates to computer networks. In particular, the invention relates to 
network telephony. 

5 

2. Description of Related Art 

Packet-based data networks are widely used to link various nodes, such as 
personal computers, servers, gateways, and so forth. Packet-based data networks include 
private networks, such as local area networks (LANs), Metropolitan Area Networks 

10 (MANs), Wide Area Networks (WANs), and public networks, such as the Internet. The 
increased availability of such data networks has increased accessibility among nodes, 
whether the nodes are located in close proximity to each other (such as within an 
organization) or at far distances from each other. Popular forms of communications 
across such data networks include electronic mail, file transfer, web browsing, and other 

15 exchanges of digital data> 

With the increase capacity and reliability of data networks, voice communications 
over data networks, including private and public networks, have become possible. Voice 
communications over packet-based data networks are unlike voice communications in a 
conventional public switch telephone network (PSTN), which provides users with 
20 dedicated end-to-end circuit connections for the duration of each call. Communications 
over data networks, such as IP (Internet Protocol) networks, are performed using packets 
that are sent in bursts from the source to one or more destination nodes. To enable voice 
communications between end points on a data network, a virtual circuit connection is 
established between the end points. Voice data sent over a data network has to share the 
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network bandwidth with conventional non- voice data (e.g., electronic mail, file transfer, 
web access, and other traffic). One standard that has been implemented for 
communications of voice as well as other data is the H.323 recommendation from the 
Telecommunications Sector of the International Telecommunication Union (ITU-T), 
5 which describes terminals, equipment and services for multimedia communications over 
packet-based networks. 

In an IP data network, each data packet is routed to a node having destination IP 
address contained within the header of each packet. Data packets may be routed over 
separate network paths before arriving at the final destination for reassembly. 
10 Transmission speeds of the various packets may vary widely depending on the usage of 
data networks over which the data packets are transferred. During peak usage of data 
networks, delays added to the transfer of voice data packets may cause poor performance 
of voice communications. 

Despite the increasing popularity of communicating over IP data networks, 
15 several applications have presented difficulties to the integration of IP telephony in a 
traditional communication environment. One example is the Enhanced 91 1 (E91 1) 
emergency call. The E91 1 regulatory requirements require location information 
concerning where the 91 1 caller is located. With a switched network this problem was 
solved by the transmission of the caller's telephone number to a Public Safety Answering 
20 Point (PSAP) where it was cross-referenced with an address database to determine the 
caller's location. That information was then displayed on a video monitor for the 
emergency dispatcher to direct public safety personnel responding to the emergency. This 
enabled emergency organizations to find callers who could not orally provide their 
precise location. Although this problem has been solved for conventional public 
25 switched telephone systems such as in a public switched telephony network, the problem 
still exists for data networks, and in particular, location identification using IP telephony. 
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First, the IP telephones are not tied or physically connected to a geographical location and 
thus their locations may be dynamic. Second, the information retrieval is not scaleable 
because there are a large number of IP domains and service provider policies (e.g., 
telephone companies, cable companies, and cellular companies). 

5 A further issue is that congestion on the data network may slow emergency 

communications traffic. Thus there is a need for prioritization of the emergency traffic to 
ensure a high degree of quality of service. 

Since each IP address has no geographic association, there is no provision for 
locating a network resource such as a server, a router, a gateway, or an IP terminal. If a 
10 fault occurs in a network resource, there is no way of geographically locating that 
resource. Thus, it would be desirable to provide network resources with geographic 
information for the purpose of resource location. Furthermore, it would be desirable to 
locate the nearest network resource to a terminal in the event that the terminal cannot 
locate its geographic position. 

15 In addition, IP telephony has been expensive to implement for applications 

involving the monitoring of environmental conditions, and remote meter reading, since 
each station required a dedicated connection to the IP network. Thus, there is a need for 
providing IP enabled applications with a communication means to communicate with a 
data network. 

20 Therefore, there is a need in the art for an efficient and low-cost technique for 

automatic remote communication using telephony. 
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SUMMARY 



The present invention is a method and apparatus to provide remote 
communication using network telephony. In a transmitter, an activation message is 
decoded to generate an activation command. The activation message is sent from an 
5 activator via a communication medium in response to a telephony call. An information 
message is transmitted, responsive to the activation command, to a receiver using a 
communication protocol. In a receiving unit, an activation message is decoded to 
generate an activation command. The activation message is sent in response to a 
telephony call. An information message is received, responsive to the activation 
10 command. The information message is sent from a transmitter according to a 
communication protocol via a communication medium. 

According to one embodiment of the present invention, the information message 
includes a location identifier corresponding to location of the transmitter. The location 
identifier may be stored in advance or dynamically provided by GPS data. The 

15 communication protocol uses one of a multi-frequency tone, an ultra-red signal, a 

microwave signal, and an electromagnetic signal. The transmitter includes a modulator to 
modulate the information message according to a modulating scheme. The receiving unit 
includes a demodulator to demodulate the information message according to a 
demodulating scheme. The telephony call is made by a person located in proximity of the 

20 location of the transmitter. The telephony call may be one of an emergency call using an 
emergency call number, a transactional call for a commercial transaction, or an intrusive 
call. 

The advantages of the invention include (1) provision of accurate, secure, and 
trusted location information, (2) compatibility with current telephony, computer devices, 
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all technologies, and regulatory requirements, (3) ease in integration and implementation, 
(4) low cost, and (5) readiness for industry acceptance and standardization. 

Other aspects and features of the present invention will become apparent to those 
ordinarily skilled in the art upon review of the following description of specific 
5 embodiments of the invention in conjunction with the accompanying figures. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The features and advantages of the present invention will become apparent from 
the following detailed description of the present invention in which: 

Figure 1 is a diagram illustrating a system according to one embodiment of the 
invention. 

Figure 2 is a diagram illustrating a transmitter shown in Figure 1 according to one 
embodiment of the invention. 

Figure 3 is a diagram illustrating a network component shown in Figure 1 
according to one embodiment of the invention. 

Figure 4 is a diagram illustrating a request subsystem shown in Figure 1 according 
to one embodiment of the invention. 

Figure 5 is a flowchart illustrating a process for remote communication using 
network telephony according to one embodiment of the invention. 
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DESCRIPTION 

The present invention is a method and apparatus to provide remote 
communication using network telephony. In a transmitter, an activation message is 
decoded to generate an activation command. The activation message is sent from an 
5 activator via a communication medium in response to a telephony call. An information 
message is transmitted, responsive to the activation command, to a receiver using a 
communication protocol. In a receiving unit, an activation message is decoded to 
generate an activation command. The activation message is sent in response to a 
telephony call. An information message is received, responsive to the activation 
10 command. The information message is sent from a transmitter according to a 
communication protocol via a communication medium. 

L; : ! According to one embodiment of the present invention, the information message 

!:;J includes a location identifier corresponding to location of the transmitter. The location 

^ I identifier may be stored in advance or dynamically provided by GPS data. The 

j * 3 15 communication protocol uses one of a multi-frequency tone, an ultra-red signal, a 

U microwave signal, and an electromagnetic signal. The transmitter includes a modulator to 

Q modulate the information message according to a modulating scheme. The receiving unit 

O 

includes a demodulator to demodulate the information message according to a 
demodulating scheme. The telephony call is made by a person located in proximity of the 
20 location of the transmitter. The telephony call may be one of an emergency call using an 
emergency call number, a transactional call for a commercial transaction, or an intrusive 
call. The emergency call number may be the "9-1-1" in the United States. 

The advantages of the invention include (1) provision of accurate, secure, and 
trusted information, (2) compatibility with current telephony, computer devices, all 
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technologies, and regulatory requirements, (3) ease in integration and implementation, (4) 
low cost, and (5) readiness for industry acceptance and standardization. 

In the following description, for purposes of explanation, numerous details are set 
forth in order to provide a thorough understanding of the present invention. However, it 
5 will be apparent to one skilled in the art that these specific details are not required in 
order to practice the present invention. In other instances, well-known electrical 
structures and circuits are shown in block diagram form in order not to obscure the 
present invention. For example, specific details are not provided as to whether the method 
is implemented in a station as a software routine, hardware circuit, firmware, or a 
10 combination thereof. 

Embodiments of the invention may be represented as a software product stored on 
a machine-readable medium (also referred to as a computer-readable medium, a 
processor-readable medium, or a computer usable medium having a computer readable 
program code embodied therein). The machine-readable medium may be any type of 

15 magnetic, optical, or electrical storage medium including a diskette, compact disk read 
only memory (CD-ROM), memory device (volatile or non- volatile), or similar storage 
mechanism. The machine-readable medium may contain various sets of instructions, 
code sequences, configuration information, or other data. Those of ordinary skill in the 
art will appreciate that other instructions and operations necessary to implement the 

20 described invention may also be stored on the machine-readable medium. Software 

running from the machine readable medium may interface with circuitry to perform the 
described tasks. 

Figure 1 is a diagram illustrating a system 100 according to one embodiment of 
the invention. The system 100 includes a satellite network 1 10, N transmitters 120i to 
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120n, a communication medium 130, a network component 140, a network 150, a request 
subsystem 160, a transaction processor 170, and a network server 180. 

The satellite network 1 10 includes a number of GPS satellites orbiting around the 
earth to provide GPS data 115 relating to positional information. The GPS data 1 15 is 
5 received by the transmitters 120i to 120n to determine the positional information. 

The transmitters 120i to 120n broadcast information to the network component 
140 via the communication medium 130. The information from the transmitters 120i to 
120 N are embedded in signals 125 \ to 125 N , respectively. The information may include 
location information, measurement information, or meter reading information. The 

10 transmitters 120i to 120 N broadcast the information either at request upon receiving an 
activation request 135 from the request subsystem 160 or automatically, either on a 
substantially periodic basis or continuous basis. The communication medium 130 is any 
medium (e.g., air) that can carry the signals 125i to 125 N and the activation request 135. 
In one embodiment, the transmitters 120i to 120 N are geographically dispersed to form a 

15 distributed location broadcast system. The location broadcast system is used in a number 
of applications that require the location information transmitted via IP telephony and/or 
computer network. 

The network component 140 is a unit or subsystem that can be networked with 
other networkable components via the network 150. The network component 140 

20 receives and processes the information transmitted or broadcast by at least one of the 
transmitters 120i to 120 N . The network 140 sends the processed information to other 
components connected to the network 150 such as the transaction processor 170 or the 
network server 180. The network component 140 is configured to be used in any 
applications that require receiving information (e.g., location information) from the 

25 transmitters 120i to 120 N . These applications may include emergency call location 
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reporting (e.g., E91 1), commercial transactions (e.g., food delivery), intrusion detection 
(e.g., detecting location of an intrusive caller or harasser). The network component 140 
may be an emergency server, or associated with a transactional entity 175 via the 
transaction processor 170. 

5 The network 150 is any network that allows messages or data packets to be sent 

and received. The network 150 may be a data enabled PBX, a public switched telephone 
network (PSTN), a local area network (LAN), a wide area network (WAN), a 
metropolitan area network (MAN), an extranet, an intranet, or the Internet. The network 
150 typically has some protocol or standard that allows voice and data to be transmitted 
10 and received. In one embodiment, the network 150 is a data network having the voice 
over Internet Protocol (IP) capability. Protocols that govern the voice over IP may 
include the standards provided by the ITU such as the H.323 standard. 

The request subsystem 160 generates the activation request or message 135 to be 
sent to the transmitters to request for information in response to a telephony call 165. 

15 The request subsystem 160 is connected to the network 150 to exchange network data 
with other network components. The telephony call 165 is a call that is processed by the 
IP telephony including voice calls and multimedia calls (e.g., teleconference call, audio 
and/or video call). The call is normally made by a person, or activated by a machine. 
The call may be made by a person who requests emergency assistance (e.g., E91 1), or a 

20 person who requests a commercial transaction (e.g., food delivery), or an intruder who 
makes harassing calls to others. 

The transaction processor 170 performs transactional processing tasks in a 
transaction for a transactional entity 175. The transaction may be a commercial or a 
financial transaction. For example, the transaction entity 175 may be a food delivery 
25 establishment who wishes to confirm or verify the location of the delivery destination. 
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The location information can be automatically sent from one of the transmitters 120i to 
120 N to the transaction processor 170 via the network 150 when the person makes a 
telephony call 165. This automatic remote communication saves time and reduces error 
in getting the location information based on verbal communication. The transaction 
5 processor 170 may have storage medium and display unit to automatically store and/or 
display the received information. 

The network server 180 is a server that acts as a network gateway to provide 
interface to the network 150. The central authority 185 is an authority (e.g., local 
government, public utility) or station that receives the information sent by the 

10 transmitters. For E91 1 applications, the central authority 190 is the Public Safety 
Answering Point (PS AP) and the information embedded in the signals includes the 
automatic number identification (AM) and the automatic location identification (ALI). In 
environmental reporting applications, the central authority 185 may be an environmental 
data gathering agency that collects environmental data and distributes to news agencies or 

15 other environmental agencies. In remote metering reading applications, the central 
authority 185 may be a public utility agency that collects the meter readings of utilities 
and records for load balancing, load monitoring, or billing purposes. 

Figure 2 is a diagram illustrating one of the transmitters 120i to 120 N shown in 
Figure 1 according to one embodiment of the invention. The transmitter 120 includes a 
20 reception unit 210, a transmission unit 220, a broadcast information 230, an information 
message 240, a location interface 255, a processor 280, and a memory 290. 

The transmitter 120 is a device that transmits a signal 125 upon receiving the 
activation request 135 or continuously without request. In one embodiment of the 
invention, the transmitter 120 is a stand-alone device, in a wall or ceiling mountable case. 
25 The transmitter 120 may alternatively be embedded in a building or any area where the 
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present invention might have application. In other embodiments of the invention, the 
transmitter 120 may be built into an always-on appliance such as a security system, a 
smoke detector, a server, a telephony apparatus, as an adjunct to an electrical or 
telecommunications socket or the like. For portable applications, such as when the 
5 transmitter 120 is not fixed to a permanent location, the location interface 255 is a Global 
Positioning System (GPS) element for the provision of positional data. The location 
interface 255 processes received signals from orbiting satellites to derive positional 
information to an estimated mean accuracy of plus or minus 100 feet. Additionally, 
Differential GPS (DGPS) positioning techniques may be used, in which signals from a 

10 local transmitter and orbiting satellites are processed to compute an extremely precise 
location, with a much smaller error than using conventional GPS techniques. Positional 
data may also be provided to the transmitter 120 from a device that calculates a position 
by processing signals from ground-based stations with fixed locations. Further, accurate 
altitude information may be calculated by a processor taking an input from a barometric 

15 pressure sensor and a local barometric pressure setting. The local barometric pressure 
setting may be received automatically from a local weather reporting station, or over a 
network connection, for example, from a weather data provider. There are various 
techniques know in the art for deriving such positional information, and any one of these 
positioning devices may be coupled with transmitter 120. 

20 Alternative to transmitting positional data, the transmitter 120 may transmit a 

predetermined code, wherein the code has an associated location that is registered with an 
address database. This code may be cross-referenced with the associated location. 

In some embodiments, any of the above geographical locating methods and 
apparatus may be used in conjunction with the transmitter 120 when programming the 
25 location information either into the device or when sending the location information to an 
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address database that stores geographical location information associated with a 
predetermined code. 

In environmental reporting applications, the transmitter 120 is located near the 
environmental location. In remote meter reading applications, the transmitter 120 is 
5 located near the meter. The signal 125 carries an information message to be sent over the 
network 150. 

The reception unit 210 receives the activation request 135 sent from the request 
subsystem 160 (Figure 1). The reception unit 210 includes a transmitter decoder 212. 
The transmitter decoder 212 receives and decodes the activation request/ message 135. In 

10 most cases, the transmitter decoder 212 is a signal detector that detects the signal carrying 
the activation request 135. The signal carrying the activation request 135 may be a signal 
having a predefined frequency, code, or bit pattern and the signal detector is designed to 
detect any signal with that predefined frequency, code, or bit pattern. The reception unit 
210 generates an activation command 215 to the transmission unit 220. The transmission 

15 unit 220 receives the activation command 215 and retrieves the broadcast information 
230. The transmission unit 220 includes a modulator 222 which modulates the broadcast 
information 230 according to a pre-defined communication protocol that is designed to be 
compatible with the network component 140. The modulated information message 230 
becomes one of the signals 125i to 125 N to be transmitted over the communication 

20 medium 130. The signal 125 may be any one of a multi-frequency (MF) signal, an ultra- 
red signal, an infra-red signal, a microwave signal, a RF signal, or any other 
electromagnetic or optical signal. 

In one embodiment, the signal modulation uses a pseudo random binary sound 
(PRBS) technique. The PRBS codes can generate many different code sequences and 
25 therefore can help differentiate many different locations. In other words, several 
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transmitters can be installed in close proximity without having too much interference. 
The PRBS signal behaves like white noise and is therefore less intrusive and would not 
cause interference to other signal transmissions. Lastly, the PRBS signal level can be 
very low, resulting in low power consumption, such that the transmitter can be turned on 
all the time. In this case, it is possible that there is no need to have a transmitter activator. 
When the telephony number is detected, it is only necessary to activate the receiver to 
receive the PRBS signal. 

The broadcast information 230 is the information to be transmitted by the 
transmission unit 220. The broadcast information 230 incorporates the contents of the 
information message with other information and includes any one of an identification tag 
232, an absolute location 234, a relative location 236, and other information 238. The 
broadcast information 230 is arranged according to a predefined format that can be 
identified and decoded by the network component 140. The absolute and relative 
locations 234 and 236 are used in applications requiring location information such as the 
GPS data. The absolute location corresponds to an absolute reference to a location. The 
absolute reference includes geographical coordinates such as longitudinal and latitudinal 
data. 

The information message 240 is any message that is to be sent to network 175 
according to the application in which this invention is practiced. There are numerous 
applications that the remote communication technique in this invention can be used. 
Some examples of these applications include emergency reporting (e.g., E91 1), 
geographical location reporting, geographical location verification, information gathering, 
environmental conditions reporting, remote meter reading, electronic commerce, 
commercial transactions, and intrusion detection. 
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In the E91 1 application, the information message 230 includes a location 
identifier 250 that identifies the location of the transmitter 120 or the general location 
where the transmitter 120 is located. The location identifier 250 may include global 
positioning system (GPS) data including longitudinal, latitudinal, and altitude and other 
5 x, y, z coordinate information. When the transmitter 120 is installed in an office building, 
a hotel, a shopping mall, a large public or private space, or any structure, the location 
identifier 250 may include the specific street address, the street name, the address 
number, the suite number, the floor number, the room number, or any other location 
identification information. In this application, typically the location is known at the time 

10 the transmitter 120 is installed. Therefore, the information message 230 may be pre- 
programmed or entered with the specific information. When the transmitter 120 is 
installed at another different location, the information message 240 can be re- 
programmed, re-coded, or re-entered with the new location information. The information 
message 240 may be stored in a programmable read only memory (PROM) such as flash 

15 memory. The flash memory can be re-programmed remotely via some communication 
interface at the time the transmitter 120 is installed. 

In the environmental reporting, the information message 240 may include 
environmental conditions 260 in the area that the transmitter 120 is installed. The 
environmental conditions 260 may include temperature, humidity, wind speed, 
20 barometric pressure, etc. In these applications, the information message 240 may be 

constantly updated, periodically updated, or updated at the time of activation to reflect the 
current environmental condition. The environmental condition is provided by an 
environmental sensor 262 such as a temperature sensor, a humidity sensor, a pressure 
sensor, and a wind speed meter. 

25 In remote meter reading, the information message 240 may include a meter 

reading 270 from a meter 272. The meter 272 may be installed to reported utility usage 
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such as electricity, water, or gas consumption at the facility that the transmitter 120 is 
installed. The information message 240 may be constantly updated or updated only at the 
time of activation to reflect the current reading of the meter. 

The processor 280 is typically an embedded micro-controller that can execute 
code to control the operation of the transmitter 120. In some applications, the processor 
280 may be optional. The processor 280 is interfaced to the memory 290. The memory 
290 may include a random access memory (RAM) and/or read only memory (ROM) to 
store program code or data. The processor 280 executes computer readable program code 
for decoding the activation message 135, modulating the broadcast information 230, and 
transmitting the signal 125 to the communication medium 130. 

Figure 3 is a diagram illustrating the network component 140 shown in Figure 1 
according to one embodiment of the invention. The network component 140 includes a 
receiving unit 310, a location determination unit 320, a network interface 330, a receiver 
decoder 340, a receiver activator 350, a processor 360, and a memory 370. 

The receiving unit 310 receives the signal 125 sent from the transmitters 120. The 
receiving unit 310 is activated by an activation command 315 from the receiver decoder 
340 and is enabled to receive the signal 125 carrying the broadcast information 230 
(Figure 2). The receiving unit 310 includes a demodulator 3 12 to demodulate the 
received signal 125 and provides the extracted information message 315. The extracted 
information message 315 is essentially the same as the information message 240 (Figure 
2). The receiving unit 3 10 then sends the extracted information message 3 15 to the 
location determination unit 320. The location determination unit 320 is used in 
applications that require the location information. The location determination unit 320 
determines the location embedded in the extracted information message 315. This may 
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include calculations of x, y, z coordinates based on the GPS data, distance estimates, or 
any other necessary calculations. 

The network interface 330 allows the network component 140 to interface to the 
network 150. The network interface 330 includes a data packet 335 to be sent to other 
5 networked components. The data packet 335 includes the extracted information message 
315. 

The processor 360 is typically an embedded micro-controller that can execute 
code to control the operation of the network component 140. The processor 360 may be a 
media processor with telephony capabilities or a digital signal processor (DSP) to 

10 perform other signal processing tasks. In some applications, the processor 360 may be 
optional. Processor 360 may also be implemented by other control means such as a 
dedicated logic circuitry, programmable gate array (PGA), a microcontroller, a 
microprocessor, a an application specific integrated circuit (ASIC), or hybrids of these. 
The processor 360 is interfaced to the memory 370. The memory 370 may include a mass 

15 storage device (e.g., CD ROM, floppy drive, hard disk drive), random access memory 
(RAM) and/or read only memory (ROM) to store program code or data. The processor 
360 executes computer readable program code for decoding the activation message 345, 
demodulating the signal 125, and generating the extracted information message 315. 

The receiver decoder 340 decodes an activation command 315 sent from the 
20 receiver activator 350 when the signal 125 is to be received. The receiver activator 350 
may be connected to the receiver decoder 340 via an electronic interface such as a parallel 
data interface or a serial data interface over a serial data bus, or an electromechanical 
switching mechanism such as a relay. The receiver activator 350 may be a software 
program code executed by the processor 360, or a hardware mechanism controlled by the 
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processor 360. The receiver activator 350 sends an activation message 345 to the receiver 
decoder 340 in response to the telephony call 165. 

Figure 4 is a diagram illustrating the request subsystem 160 shown in Figure 1 
according to one embodiment of the invention. The request subsystem 160 includes a 
5 telephony call device 410, a telephony interface 420, a telephony server 430, a telephony 
connection path 440, and a transmitter activator 450. In some applications, not all of the 
elements in the request subsystem 160 are necessary. 

The call device 410 is a device that provides telephony service and transmits the 
telephony call 165. The call device 410 may be a telephone unit 412, a computer 414 
10 (e.g., a notebook, a personal digital assistant, a laptop, and a desktop computer) with 
telephony capabilities, and a cellular telephony device 416. A person can use the call 
device 410 in any place or location. For example, a person can use the call device 410 at 
home, in a hotel room, or in a public telephony booth. 

The telephony interface 420 provides telephony services to the call device 410. 

15 The telephony interface 120 is optional in some instances. The telephony services 

include multimedia interface for voice over Internet Protocol (IP) or any other protocols. 
The telephony interface 120 may include a router, a gateway, or a private branch 
exchange (PBX) with IP telephony capabilities. The PBX routes the call made by the call 
device 410 through the server 430 via some programmed trunk interface. In another 

20 embodiment, the telephony interface 420 may be a device to listen to the dialed tone, or 
call setup signaling and detect if a certain number (e.g., 91 1) has been called. 

The server 430 is typically installed near or at the location of the call device 410. 
The server 430 is connected to the network 150 and/or directly to the transmitter activator 
450 to exchange network data/messages. The server 430 may be an IP gateway that 
25 allows the call to be embedded in a network data to be sent over the network 150. The 
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server 430 may be a centralized computer system that has a database 432 for telephony 
services. The database 432 may include a directory of telephony numbers or people. The 
telephony numbers are those that need to be detected when a telephony call is made via 
the telephony device 410. For example, the database 432 may include the 91 1 number for 
5 E91 1 service, a phone number of a utility agency to report meter readings (e.g., for gas, 
water, electricity usage), a phone number of an environmental bureau to report 
environmental conditions (e.g., temperature, humidity). In other applications, the 
database 432 may include any telephony numbers that may utilize the remote 
communication technique in this invention. For example, businesses may find it 

10 desirable to automatically locate the calling party or to verify the location of the calling 
party before placing an order for a product or service. Such a need arises, for example, 
with food delivery companies, when receiving orders from customers via a telephony 
device. Thus, these business may subscribe to having their number included in database 
432, such that the connection to that number causes the transmitter 120 to activate, as 

15 further described below. 

The telephony connection path 440 is the telephony link that links the IP 
telephony interface 420 and/or the call device 410. The telephony connection path 440 
may be a traditional telephony line in a home or in a business environment, a connection 
to a data network such as a LAN, a WAN, or a MAN, or a wireless interface to the 
20 cellular telephony 416. 

The transmitter activator 450 is connected to the telephony connection path 440 
and/or the server 430. The transmitter activator 450 may be integral to the server 430 or 
the telephony interface 420. The transmitter activator 450 sends an activation request or 
message 135 to the transmitter 120 via the communication medium 130 in response to a 
25 telephony call 165 made by the call device 410. In one embodiment, the communication 
medium 130 is air and the activation request or message 135 is modulated into any one of 
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a multi-frequency (MF) signal, an ultra-red signal, an infra-red signal, a microwave 
signal, an RF signal, or any other electromagnetic or optical signal In one embodiment, 
the transmitter activator 450 is interfaced to the server 430 and receives a command from 
the server 430 when a specified telephony number (e.g., 91 1) is detected. In another 
5 embodiment, the transmitter activator 450 is interfaced to the telephony connection path 
440 to detect if a specified number is being dialed. For example, in a home environment, 
the transmitter activator 450 is a device installed at the telephone box to listen to the 
telephone tone being dialed. When the specified telephony number (e.g., 91 1) is detected, 
the transmitter activator 450 sends the activation request or message 135 to the 
10 transmitter 120. 

Figure 5 is a flowchart illustrating a process 500 for remote communication using 
network telephony according to one embodiment of the invention. 

Upon START, a telephony call is placed via a call device (Block 510). The call 
device may be a regular telephony handset, a cellular phone, or a notebook computer with 
15 audio interface capabilities. Then, the process 500 determines if the number dialed is the 
specified number (e.g., 91 1) (Block 515). If not, the process 500 proceeds to process the 
call as normal (Block 520) and is then terminated. Otherwise, the process 500 activates 
the transmitter by sending an activation request or message (Block 525), 

Then, the process 500 decodes the activation message at the transmitter (Block 
20 530). The decoding may simply involve detecting a signal with a specified characteristic 
(e.g., specified frequency, code). Next, the process 500 retrieves and sends the 
information message (e.g., location identifier) to a receiver via a communication medium 
(Block 535). The sending of the information message may involve modulating the 
information message according to a communication protocol. 
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Then, the process 500 determines if the information has been reliably received 
(Block 540). If not, the process 500 generates an error condition (Block 545) and is then 
terminated. Otherwise, the process 500 de-activates the transmitter (Block 550). Next, 
the process 500 receives the signal sent over the communication medium (Block 555). 
5 Then, the process 500 demodulates the received signal to extract the information message 
(Block 560). Next, the process 500 embeds the extracted information message in 
network data in a data packet (Block 565). Then, the process 500 sends the network data 
in the data packet via the network (Block 560). Next, the process 500 receives the data 
packet with the information message (Block 565). The process 500 is then terminated. 

10 While this invention has been described with reference to illustrative 

embodiments, this description is not intended to be construed in a limiting sense. Various 
modifications of the illustrative embodiments, as well as other embodiments of the 
invention, which are apparent to persons skilled in the art to which the invention pertains 
are deemed to lie within the spirit and scope of the invention. 

15 
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What is claimed is: 



1 1. An apparatus comprising: 

2 a decoder to decode an activation message, the activation message being sent from 

3 an activator via a communication medium in response to a telephony call, the decoder 

4 generating an activation command; and 

5 a transmitter coupled to the decoder to transmit an information message, to a 

6 receiver using a communication protocol, the transmitter being responsive to the 

7 activation command. 

1 2. The apparatus of claim 1 wherein the receiver is coupled to a server, the 

2 server embedding the information message in network data to be sent over a network. 

1 3. The apparatus of claim 1 wherein the communication protocol uses one of 

2 a multi-frequency tone, an ultra-red signal, a microwave signal, and an electromagnetic 

3 signal. 

1 4. The apparatus of claim 1 wherein the transmitting unit comprises a 

2 modulator to modulate the information message according to a modulating scheme. 
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1 5. The apparatus of claim 4 wherein the modulating scheme is compatible 

2 with a sound signal. 



1 6. The apparatus of claim 5 wherein the modulating scheme uses a pseudo 

2 random binary sound (PRBS). 

1 7. The apparatus of claim 1 wherein the information message includes a 

2 location identifier corresponding to location of the transmitter. 

1 8. The apparatus of claim 7 wherein the location identifier includes global 

2 positioning system (GPS) information. 

1 9. The apparatus of claim 7 wherein the telephony call is made by a person 

2 located in proximity of the location of the transmitter. 

1 10. The apparatus of claim 7 wherein the telephony call is an emergency call 

2 using an emergency call number. 
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1 11, An apparatus comprising: 

2 a decoder to decode an activation message, the activation message being sent from 

3 an activator in response to a telephony call, the decoder generating an activation 

4 command; and 

5 a receiving unit coupled to the decoder to receive an information message 

6 responsive to the activation command, the information message being sent from a 

7 transmitter according to a communication protocol via a communication medium. 



1 12. The apparatus of claim 1 1 wherein the receiving unit is coupled to a 

2 server, the server embedding the information message in network data to be sent over a 

3 network. 

1 13. The apparatus of claim 12 wherein the communication protocol uses one 

2 of a multi-frequency tone, an ultra-red signal, a microwave signal, and an electromagnetic 

3 signal. 

1 14. The apparatus of claim 13 wherein the receiving unit comprises a 

2 demodulator to demodulate the information message according to a demodulating 

3 scheme. 
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1 15. The apparatus of claim 14 wherein the demodulating scheme is compatible 

2 with a sound signal 



1 16. The apparatus of claim 15 wherein the demodulating scheme uses a 

2 pseudo random binary sound (PRBS). 

1 17. The apparatus of claim 1 1 wherein the information message includes a 

2 location identifier corresponding to location of the transmitting unit. 

1 18. The apparatus of claim 17 wherein the location identifier includes global 

2 positioning system (GPS) information. 

1 19. The apparatus of claim 18 wherein the telephony call is made by a person 

2 located in proximity of the transmitter. 

1 20. The apparatus of claim 19 wherein the telephony call is an emergency call 

2 using an emergency call number. 
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1 2 1 . A network comprising a plurality of commonly coupled location 

2 transmitters, each transmitter comprising a transmission unit to broadcast respective 

3 location information. 

1 22. The network of Claim 21 , wherein the transmission unit of a transmitter 

2 broadcasts the respective location information on a substantially periodic basis. 

1 23 . The network of Claim 2 1 , wherein the transmission unit of a transmitter 

2 broadcasts the respective location information on a substantially continuous basis. 

1 24. The network of Claim 2 1 , wherein the transmission unit of a transmitter 

2 broadcasts the respective location information responsive to an activation request. 

1 25. The network of Claim 24, wherein at least one of the plurality of 

2 transmitters comprises 

3 a reception unit coupled to the transmission unit of the at least one of the plurality 

4 of transmitters, the reception unit to receive the activation request and to notify the 

5 transmission unit of such receipt. 

1 26. The network of Claim 21, wherein each transmitter further comprises a 

2 reception unit coupled to the transmission unit to receive an activation request and to 
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3 notify the transmission unit of such receipt; and wherein the reception units of a set of the 

4 transmitters to receive the activation request at substantially the same time. 

1 27. The network of Claim 26, wherein the set of the transmitters comprises all 

2 of the plurality of transmitters in the network. 

1 28. The network of Claim 26, wherein the set of the transmitters comprises 

2 less than all of the plurality of transmitters in the network, 

1 29. The network of Claim 2 1 , wherein the transmitters are geographically 

2 dispersed to form a distributed location broadcast system. 

1 30. The network of Claim 21 , wherein the transmission unit of a transmitter 

2 broadcasts respective broadcast information in a format consistent with at least one of an 

3 identification tag, an absolute location, and a relative location. 

1 31. The network of Claim 2 1 , further comprising: 

2 a network component capable of coupling to a first transmitter of the plurality of 

3 transmitters to receive and process the respective location information broadcast by the 

4 first transmitter. 
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1 32. The network of Claim 24, further comprising: 

2 a server coupled to the plurality of transmitters to selectively issue the activation 

3 request to the plurality of transmitters. 



1 33. The network of Claim 24, further comprising: 

2 a network component capable of sensing at least one of the plurality of 

3 transmitters, the network component comprising: 

4 a sensor capable of at least intermittent coupling to a first transmitter of 

5 the plurality of transmitters to receive the respective location broadcast by the first 

6 transmitter, a location determination unit coupled to the sensor to process the 

7 received respective location information, and a network interface to externally 

8 issue the respective location information in accordance with a packet data format. 



1 34. The network of Claim 33, further comprising: 

2 a server coupled to the plurality of transmitters to selectively issue the activation 

3 request to the plurality of transmitters responsive to a location event; and 

4 a packet network interposing the network interface of the network component and 

5 the server, the packet network to bear the packetized, respective location information to 

6 said server. 
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1 35. The network of Claim 34, wherein the location event is generated by the 

2 network component. 

1 36. The network of Claim 35, wherein the location event comprises an 

2 emergency call. 

1 37. The network of Claim 34, further comprising an e-commerce transaction 

2 processor coupled to the packet network, wherein the location event is generated by the e- 

3 commerce transaction processor, 

1 38. A method of locating a networkable component, comprising: 

2 receiving a location information request, the location information request 

3 requiring a location information; 

4 generating at least one data packet comprising the location information; and 

5 transmitting the at least one data packet in response to the location information 

6 request. 

1 39. The method of claim 38, wherein the data packet complies with Internet 

2 Protocol. 



29 



1 40. The method of claim 38, wherein the receiving of the location information 

2 is performed by a receiver. 



1 41 . The method of claim 38, further comprising: 

2 storing the location information in a store for storing location information. 

1 42. The method of claim 38, further comprising: 

2 receiving the location information from a location information receiving device. 

1 43. The method of claim 42, wherein the location information receiving 

2 device is a Global Positioning System receiver. 

1 44. The method of claim 38, wherein the location information is an absolute 

2 reference to a location. 

1 45. The method of claim 44, wherein the absolute reference comprises 

2 geographic coordinates. 
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1 46. The method of claim 44, wherein the absolute reference contains a 

2 location address. 



1 47. The method of claim 44, wherein the absolute reference comprises Global 

2 Positioning System data. 

1 48. The method of claim 38, wherein the location information comprises a 

2 relative reference to a location. 

1 49. The method of claim 38, wherein the location information comprises a 

2 predetermined code associated with a location. 

1 50. The method of claim 38, wherein the location information request is 

2 generated in response to an emergency telephony call. 

1 51. The method of claim 38, wherein the location information request 

2 originates from a networkable component. 
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1 52. The method of claim 5 1 , wherein the networkable component is an 

2 emergency server. 



1 53. The method of claim 5 1 , wherein the networkable component comprises 

2 an association with a commercial transaction. 

54. A networkable component comprising: 

a receiver for receiving location information in response to a telephony call; 
a processor for processing location information; and 
a network interface for transmitting the location information over a network. 

1 55. The networkable component of claim 54 wherein the location information 

2 is one of a pre-determined location information and a global positioning system (GPS) 

3 information. 

1 56. The networkable component of claim 55 wherein the telephony call is one 

2 of an emergency call, a commercial transaction call, and an intrusive call. 
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1 57. A networkable component comprising: 

2 means for receiving location information in response to a telephony call; 

3 means for processing location information; and 

4 interface means for transmitting the location information 

1 58. The networkable component of claim 57 wherein the location information 



2 is one of a pre-determined location information and a global positioning system (GPS) 

3 information. 



1 59. The networkable component of claim 58 wherein the telephony call is one 

2 of an emergency call, a commercial transaction call, and an intrusive call. 

1 60. A networkable component comprising: 

2 a location sensor to provide location information; 

3 a determination unit coupled to the sensor, the determination unit to determine the 

4 location information; and 

5 a network interface coupled to the determination unit to selectively transmit the 

6 location information over a network. 
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1 6 1 . A method comprising: 

2 decoding an activation message to generate an activation command, the activation 

3 message being sent from an activator via a communication medium in response to a 

4 telephony call; and 

5 transmitting an information message responsive to the activation command, by a 

6 transmitting unit, to a receiver using a communication protocol. 

1 62. The method of claim 61 further comprising embedding the information 

2 message in network data to be sent over a network. 

1 63. The method of claim 61 wherein the communication protocol uses one of 

2 a multi-frequency tone, an ultra-red signal, a microwave signal, and an electromagnetic 

3 signal. 



1 64. The method of claim 61 wherein transmitting comprises modulating the 

2 information message according to a modulating scheme. 

1 65. The method of claim 64 wherein the modulating scheme is compatible 

2 with a sound signal. 
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1 66. The method of claim 64 wherein the modulating scheme uses a pseudo 

2 random binary sound (PRBS). 

1 67. The method of claim 61 wherein the information message includes a 

2 location identifier corresponding to location of the transmitting unit. 

68. The method of claim 67 wherein the location identifier includes global 
positioning system (GPS) information. 

69. The method of claim 61 wherein the telephony call is made by a person 
located in proximity of the location of the transmitter. 

70. The method of claim 69 wherein the telephony call is an emergency call 
using an emergency call number. 

1 7 1 . A method comprising: 

2 decoding an activation message to generate an activation command, the activation 

3 message being sent from an activator in response to a telephone call; and 
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4 
5 
6 



receiving an information message responsive to the activation command, the 
information message being sent from a transmitter according to a communication 
protocol. 



1 72. The method of claim 71 further comprises embedding the information 

2 message in network data to be sent over a network. 

1 73. The method of claim 72 wherein the communication protocol uses one of 

2 a multi-frequency tone, an ultra-red signal, a microwave signal, and an electromagnetic 

3 signal. 

1 74. The method of claim 73 wherein receiving comprises demodulating the 

2 information message according to a demodulating scheme. 

1 75. The method of claim 74 wherein the demodulating scheme is compatible 

2 with a sound signal. 

1 76. The method of claim 75 wherein the demodulating scheme uses a pseudo 

2 random binary sound (PRBS). 
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1 77. The method of claim 7 1 wherein the information message includes a 

2 location identifier corresponding to location of the transmitter. 

1 78. The method of claim 77 wherein the location identifier includes global 

2 positioning system (GPS) information. 

1 79. The method of claim 78 wherein the telephony call is made by a person 

2 located in proximity of the transmitter. 

1 80. The method of claim 76 wherein the telephony call is an emergency call 

2 using an emergency call number. 

1 8 1 . A computer program product comprising: 

2 a machine useable medium having computer program code embedded therein, the 

3 computer program product having: 

4 computer readable program code for decoding an activation message to generate 

5 an activation command, the activation message being sent from an activator via a 

6 communication medium in response to a telephony call; and 
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7 computer readable program code for transmitting an information message, 

8 responsive to the activation command by a transmitting unit, to a receiver using a 

9 communication protocol. 

1 82. The computer program product of claim 8 1 further comprises computer 

2 readable program code for embedding the information message in network data to be sent 

3 over a network. 

1 83. The computer program product of claim 82 wherein the communication 

2 protocol uses one of a multi-frequency tone, an ultra-red signal, a microwave signal, and 

3 an electromagnetic signal* 

1 84. The computer program product of claim 83 wherein the computer readable 

2 program code for transmitting comprises computer readable program code for modulating 

3 the information message according to a modulating scheme. 



1 85. The computer program product of claim 84 wherein the modulating 

2 scheme is compatible with a sound signal. 

1 86. The computer program product of claim 85 wherein the modulating 

2 scheme uses a pseudo random binary sound (PRBS). 
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1 87. The computer program product of claim 8 1 wherein the information 

2 message includes a location identifier corresponding to location of the transmitting unit. 

1 88. The computer program product of claim 82 wherein the location identifier 

2 includes global positioning system (GPS) information. 

1 89. The computer program product of claim 88 wherein the telephony call is 

2 made by a person located in proximity of the location of one of the decoder and the 

3 transmitter. 

1 90. The computer program product of claim 89 wherein the telephony call is 

2 an emergency call using an emergency call number. 

1 9 1 . A computer program product comprising: 

2 a machine useable medium having computer program code embedded therein, the 

3 computer program product having: 

4 computer readable program code for decoding an activation message to generate 

5 an activation command, the activation message being sent from an activator in response 

6 to a telephony call; and 
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7 computer readable program code for receiving an information message, 

8 responsive to the activation command, the information message being sent from a 

9 transmitter according to a communication protocol 



1 92. The computer program product of claim 9 1 further comprises computer 

2 readable program code for embedding the information message in network data to be sent 

3 over a network. 

1 93. The computer program product of claim 92 wherein the communication 

2 protocol uses one of a multi-frequency tone, an ultra-red signal, a microwave signal, and 

3 an electromagnetic signal. 



1 94. The computer program product of claim 93 wherein the computer readable 

2 program code for receiving comprises demodulating the information message according 

3 to a demodulating scheme. 

1 95. The computer program product of claim 94 wherein the receiver is a tone 

2 receiver compatible with the demodulating scheme, 

1 96. The computer program product of claim 95 wherein the demodulating 

2 scheme uses a pseudo random binary sound (PRBS). 
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1 97. The computer program product of claim 91 wherein the information 

2 message includes a location identifier corresponding to location of the transmitter. 



1 98. The computer program product of claim 97 wherein the location identifier 

2 includes global positioning system (GPS) information. 

1 99. The computer program product of claim 98 wherein the telephony call is 

2 made by a person located in proximity of the location of the transmitting unit. 

1 100. The computer program product of claim 99 wherein the telephony call is 

2 an emergency call using an emergency call number. 

1 1 0 L A system comprising: 

2 an activator to transmit an activation message in response to a telephony call; and 

3 a transmitter to communicate with the activator via a communication medium, the 

4 transmitter comprising: 

5 a decoder to decode the activation message, the decoder generating an 

6 activation command, and 
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7 a transmitting unit coupled to the decoder to transmit an information 

8 message, responsive to the activation command, to a receiver using a 

9 communication protocol. 

1 102. The system of claim 101 wherein the receiver is coupled to a server, the 

2 server embedding the information message in network data to be sent over a network. 

1 103. The system of claim 102 wherein the communication protocol uses one of 

2 a multi-frequency tone, an ultra-red signal, a microwave signal, and an electromagnetic 

3 signal. 

1 104. The system of claim 103 wherein the transmitting unit comprises a 

2 modulator to modulate the information message according to a modulating scheme. 

1 105. The system of claim 104 wherein the modulating scheme is compatible 

2 with a sound signal. 

1 106. The system of claim 105 wherein the modulating scheme uses a pseudo 

2 random binary sound (PRBS). 
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1 107. The system of claim 101 wherein the information message includes a 

2 location identifier corresponding to location of the transmitter. 



1 108. The system of claim 107 wherein the location identifier includes global 

2 positioning system (GPS) information. 

1 109. The system of claim 108 wherein the telephony call is made by a person 

2 located in proximity of the location of one of the decoder and the transmitter. 

1 110. The system of claim 109 wherein the telephony call is an emergency call 

2 using an emergency call number. 

1 1 1 1 . A system comprising: 

2 an activator to transmit an activation message in response to a telephony call; and 

3 a receiver coupled to the server, the receiver comprising: 

4 a decoder to decode the activation message, the decoder generating an 

5 activation command, and 
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6 a receiving unit coupled to the decoder to receive an information message 

7 responsive to the activation command, the information message being sent from a 

8 transmitter according to a communication protocol via a communication medium. 

1 112. The system of claim 111 further comprises a server coupled to the receiver 

2 to embed the information message in network data to be sent over a network. 

1 113. The system of claim 112 wherein the communication protocol uses one of 

2 a multi-frequency tone, an ultra-red signal, a microwave signal, and an electromagnetic 

3 signal. 



1 114. The system of claim 113 wherein the receiver comprises a demodulator to 

2 demodulate the information message according to a demodulating scheme. 

1 115. The system of claim 1 14 wherein the demodulating scheme is compatible 

2 with a sound signal. 

1 116. The system of claim 1 15 wherein the demodulating scheme uses a pseudo 

2 random binary sound (PRBS). 
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1 1 17. The system of claim 1 1 1 wherein the information message includes a 

2 location identifier corresponding to location of the transmitter. 



1 118. The system of claim 1 17 wherein the location identifier includes global 

2 positioning system (GPS) information. 

1 119. The system of claim 1 1 8 wherein the telephony call is made by a person 

2 located in proximity of the location of the transmitter. 

1 120. The system of claim 119 wherein the telephony call is an emergency call 

2 using an emergency call number. 
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ABSTRACT OF THE DISCLOSURE 



The present invention is a method and apparatus to provide remote 
communication using network telephony. In a transmitter, an activation message is 
decoded to generate an activation command. The activation message is sent from an 
activator via a communication medium in response to a telephony call. An information 
message is transmitted, responsive to the activation command, to a receiver using a 
communication protocol. In a receiver, an activation message is decoded to generate an 
activation command. The activation message is sent in response to a telephone call. An 
information message is received, responsive to the activation command. The information 
message is sent from a transmitter according to a communication protocol via a 
: ; r communication medium. 
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(City, State) (Country) 

P. O. Address 772 Dartshire Way 

Sunnyvale, California 94087 USA 



Full Name of Second/Joint Inventor (given name, family name) 



Inventor's Signature Date 



Residence Citizenship 

(City , State ) ( Country) 

P. O. Address 
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A ppendix A 



I hereby appoint BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP, a firm including: William E. 
Alford, Reg. No. 37,764; Farzad E. Amini, Reg. No. 42,261; Amy M. Armstrong, Reg. No. 42,265; Aloysius T. C 
AuYeung, Reg. No. 35,432; William Thomas Babbitt, Reg. No. 39,591; Carol F. Barry, Reg. No. 41,600; Jordan 
Michael Becker, Reg. No. 39,602; Bradley J. Bereznak, Reg. No. 33,474; Michael A. Bernadicou, Reg. No. 
35,934; Roger W. Blakely, Jr., Reg. No. 25,831; Gregory D. Caldwell, Reg. No. 39,926; Ronald C. Card, Reg. No. 
44,587; Thomas M. Coester, Reg. No. 39,637; Michael Anthony DeSanctis, Reg. No. 39,957; Daniel M. De Vos, 
Reg. No. 37,813; Robert Andrew Diehl, Reg. No. 40,992; Matthew C. Fagan, Reg. No. 37,542; Tarek N. Fahmi, 
Reg. No. 41,402; James Y. Go, Reg. No. 40,621; James A. Henry, Reg. No. 41,064; Willmore F. Holbrow III, 
Reg. No. 41,845; Sheryl Sue Holloway, Reg. No. 37,850; George W Hoover II, Reg. No. 32,992; Eric S. Hyman, 
Reg. No. 30,139; Dag H. Johansen, Reg. No. 36,172; William W. Kidd, Reg. No. 31,772; Eric T. King, Reg. No. 
44,188; Erica W. Kuo, Reg. No. 42,775; Michael J. Mallie, Reg. No. 36,591; Paul A. Mendonsa, Reg. No. 42,879; 
Darren J. Milliken, Reg. No. 42,004; Chun M. Ng, Reg. No. 36878; Thien T. Nguyen, Reg. No. 43,835; Thinh V. 
Nguyen, Reg. No, 42,034; Dennis A. Nicholls, Reg. No. 42,036; Lisa A. Norris, Reg. No. 44,976; Daniel E. 
Ovanezian, Reg. No. 41,236; Babak Redjaian, Reg. No. 42,096; William F. Ryann, Reg. No. 44,313; James H. 
Salter, Reg. No. 35,668; William W. Schaal, Reg. No. 39,018; James C. Scheller, Reg. No. 31,195; Jeffrey S. 
Smith, Reg. No. 39,377; Maria McCormack Sobrino, Reg. No. 31,639; Stanley W. Sokoloff, Reg. No. 25,128; 
Judith A. Szepesi, Reg. No. 39,393; Vincent P. Tassinari, Reg. No. 42,179; Edwin H. Taylor, Reg. No. 25,129; 
George G. C. Tseng, Reg. No. 41,355; Joseph A. Twarowski, Reg. No. 42,191; Lester J. Vincent, Reg. No. 
31,460; Glenn E. Von Tersch, Reg. No. 41,364; John Patrick Ward, Reg. No. 40,216; Charles T. J. Weigell, Reg. 
No. 43,398; Kirk D. Williams, Reg. No. 42,229; James M. Wu, Reg. No. P45,241; Steven D. Yates, Reg. No. 
42,242; and Norman Zafman, Reg. No. 26,250; my attorneys; and Andrew C. Chen, Reg. No. 43,544; Justin M. 
Dillon, Reg. No. 42,486; Paramita Ghosh, Reg. No. 42,806; Sang Hui Kim, Reg. No. 40,450; and John F. Travis, 
Reg. No, 43,203; my patent agents, with offices located at 12400 Wilshire Boulevard, 7th Floor, Los Angeles, 
California 90025, telephone (714) 557-3800, with full power of substitution and revocation, to prosecute this 
application and to transact all business in the Patent and Trademark Office connected herewith. 
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